x * 2 mh 
15 1 
2 1 
4 4 
8 * þ : 
1 * 1 J * 


© * - 4 x (RY, 2 
i r wry ies 7 ; = Sz WT 
— —— 77 ˙ . ]³ V m ogg! LOT, 
p 


Or any other PHoENOMENON of the like Kind, on Ship-board; _ 
5 | In order to determine the DIFFERENCE of MzRIDTANs at SEA. 
Cn £ J 8 5 
TABLES for computing the Times when the Eclipſes + OY 
Firſt Satellite of Fupiter happen under the Meridian of EE 
EP GEE 2 1 | : . ; ; 2 d — 8 
„ OE ee e e e e de Ae LEY — —Y 
BY EEG EI oe io 
Printed for G. STRAHAN, W. MEADows, and J. CLARKE, in Cornbill; C R 
: VINGTON, W. INN s and R. Mansy, in St Pauls Church-Yard; J. Mann, H. 
_  tician, at the Archimedes, and J. SEN Ex, againſt St Dunſtan's Church in reet . 
Ci. WAR PD and R. CHANDLER, between the Temple-Gates, and at their Shop f 5 
Sorg; J. RoB1Ns0N,. next the One Tun Tavern, and T. HEATH, Mathematical © 
= dnfirument-Maker, next the Fountain Tavern in the Strand; R. WILLIAMSON near Gs. 
u Gate; and J. SrAOGO in We/tminſter-Hall. 1735. 75 . 
8 . ö | : | : | 1 ; : 4 = ; 


y 
2 
N 


eee eee 


2 


* 
——— 


EN 
8 4 
r 
2 5 
— 
* 


ah ng 
* % "3 ” 
n 


Woo 
r 
* a 2 ITS þ 
. 
r * 


N 
PAL" £12 


* 


W 


5 


2 


* — — anuy 
eee 


— 2 —— 


no ed pm 


5 ——ů— —— —— 2 


A 


* 
L 
* 


7 
5 
0 
= 
* 
33 1 
: 
I' 
4 
32 
2 
1 
1 
: * 
g 1412 
FF 
n 
+ 
145 15 
5 . 
F 4 
. 
8 
& 1 
\ 3 * 
W 
JI 
$487 3 
13 
Tt 
1 
23 LEE 
is {3 
14 34* 
n 
1 
IX n 
OY. ” 
** * - 
1 [ 
A 4 4 ) £* 
Noe 11 
RY i EL 
2 5 4 | 
48 BEN l 
$43 $4 
43 77 
R 
1 1 
qi j : 


„ 


ee 
< 


Ed 


IPD + oh A er 


S 7 


: 
PI 2 N 4 
& FR? 
„ 
3 15 1 


o 


— ————— I Io. ts 8 
- . 
W wy 


* 
Dein 


get 


A KK 


" 


* 


3 
# 


7 


f 5 T0 8 n oo * N . * bs, x * p N wa IN 5.4 5 L py 
* J | 
5 D ; 
> ; | 
f i 7 ; a - 4 1 
1 : 7 * 5 Y " 3 ' 2 
7 4 : ; 
» 1 1 b | | 
4 4 x : 5 5 : | | | 
| | * 4 — 
: | : 5 : F ; * 4 85 N 
„ | | 
A | | 
\ . 1 4 p 5 * = a ; 
: . 8 Ws * 1 4 * * 7 * 8 1 . 5 : \ a i 
f . p \ | | & 5 * 5 
b * < 4 T ; | : | 
5 | | g g % 1 4 * 8 7 1 
o * * > 4 W * 72 | 2 | | 
5 * : YL * > 5 - & "hs 2 . wm 4 ; 4 5 ; & | ; 
ng e ; 8 i Wy: i pd 1 5 0 * N „ " % * * * 4 * « 
1 . . | 
; | x 14 
# * : ; ? 
8 5 g i g 
. 
x : . : g 
. | h 
f 3 4 8 ö 7 
1 N ; | | | 
8 & | | | 
wH : | 
% 5 . * 4 2 N ö ö 
1 1 . | | 
N A ; LED ; 
Wc: J 5 " i | | 
4 } 4 . © + . * . | 
4 £ : 7 Mes | | 
a * 3 
= * 4 — n * fy g : 
| , 
8 , 5 N 
F | 
5 4 d : ; 
PR. < 8 
ö : 
4% | 
WY, | | | 
* : i; | 
* | 
1 
HA 
— "a 
t x N 
8 * 
| | * 
| | % 
*. 5 4 | | | 
5 & | 
" - 
2 | : 
+ 
4 
7 x 
4 
N e 
5 S 
> 
| a 
Us, " r 
| \ 
) : : 
| 4 
0 * 
Py | 
. 
5 8 : 
; Ry : | 
4 X | 
2 LY 
a * 25 
; i 
5 ö ; 
* 
; 4 1 5 
1 1 | 
f * «# 
« | 
| % * — 0 
* : : : | 
4 | 
: 1 — ; 2 
N SY « ; | 
: _ ; 8 : OY : | 
* ; x : 2 b 4 7 Ws = we * 
i IE . 7 ; : ; * 4 i 5 % * » 
. * M x if a" 5 _ * * : 
N ; . * 5 £ WY 5 5 
; ; ; J by >. 15 * — N , _— 
332 wn s $a © j 
x \ 8 vas 7 
\ \ 
f » 
* 
» . | : ; 
— 4 | 
4 : 
$ 2 * OF? 
| | | 1 2 : — . 
: 8 i 8 2 PE . 1 N ONE Ig] 8 8 5 
1 I 1 * A 5 2 - % 5 * * 2 - 
8 = &- * * K & BY 2 ; 8 *. . 1 8 " 4 + 5." * a . . : "4 3 
b * 7 Y | | 
* , 4 ; | 
f | 5 — . 
- 
\ | | | | | 
* : 
4 5 : | 
wo ; £ £ 2 3 ; | 
i 5 C | 
x — * ry 3 4 i 
” * 1 ; . b ; 
no + 3 « 2 3 ! 
# * 
\ 4 
- ; : 
4 E 
* | f | 
4 | | 
0 | | | 
? 4 x 
5 | | N | 
: | ; x 8 — * _ * * . | i ; 
1 | | | 
; ; ; | | 
; | f a ; 2 - 1 YA * ! 1 ” 
* | | | 
- * a . | : | 
i : * WF * 45 * 1 5 X 7 £ * : * 5 E * 5 
| * ” 7 
. : f ; 
— : ! n : 1 2 + \ 4 8 : 
x 4 # By * 3 
; 3 i = N th 4 1 * Th. : * N — b 
- x - i g ; ; f 
| a 
1 ; 1 | | | 
| ; 5 ; 4 N F 2 e ; 5 * 8 * 8 4 * Ft 47 + 5 A 3 t 
4 ” 4 F : 5 i ; 
1 - 4 5 2 | | | 
4 5 * : | : [ 
: F 
* 9 * | : | 
0 p | 
2 Pg | | 
| | * i 
8 " * N 
: 5 
* f | | | | 
15 a | 
oF 7 0 | | 
* f ; 
4 
: S | | 
4 N 2 nen „ oh EE: +, apes ro er e e, e e e ee on bee e 4 
7 mew 
| | l r \ 
* 
u * 4 MI . L i e e 29-0 3, ß 26; 8 e e e ' 88 | 
X 
6 | 
„ 
4 : | 
” a | 
* js - * 
| | 
[5 
| % 
i A 
* | 
; 8 * ; 
1 : | 
* — 
* 
2 1 * # ha ry 1 ; way, ; 
= . 5 | 
| 0 : 
* * 5 : | 
| 4 
| \ 
5 * > * 5 "6 - ! \ 7 : : 
* 5 — * * 1 1 7 * , * . 4 * F = N N 8 4 4 
FY 4 a I ; ; "Ee 
5 g , PR * v „ { x - 5 D . 0 
„ 
n : : 
N | # F 5 3 + ; 5 ; 
A 1 * 8 8 * Ay. 3 g : 5 £ a 
& B04 * F . 15 Fl * 8 — * * 1 * 4 * - a 
; * o ; ; * oF . ; ; 
| | oO "5; * : 
5 ? « p ; + 8 5 7 * 
A 5 4 PIT 5 1 6 N — 5 : : oF | : 
© ; ; | 
: : | a N 8 7 8 — 
* — L * * 2 * i : 1 : 8 ; ; P 
. eo * 8 * 4 : : 
3 ; of. 23 8 : 5 "<p" * 1 : ; . 2 ä 
4 * 5 % hos * * * 9 — 5 © © ee < N J 5 5 f 
, N 4 | 
f N p wt * i 5 | | 
L 1 2 n * þ 7 ”; . 5 4 5 8 
5 8 | 5 . 11 ne ; f N A > * 
8 5 * 2 "JET 833 KG 4 : F : kd | 
* Y > 1 5 — ' 4 5 2 3 av a 
" 6 | 
D N 4, | | | 
2 1 N * Fs * 1 | F : | 
| ; l 24 * 4 oy 4 * 2 
KS os x $6 ; . : * N : . 
+ * * 7 * 4 * * : j ; : . | 
? 3 x Y of x 4 { : 1 ; ; . 
4 7 : | $ $; 1 2" * 4 4 : 5 * : k 
OS. * 7 ? * i * A 5 2 Bs E ; FT | 
a 
wt 8 2 N 1 b & 2 . 4 * 8 4 6 * 1 wg We £4 y * 2 : * > 8 * 2 2 4 8 e N © 8 
- 8 * % 4 x" 8 : | | 
4 q 3 * x x. 4 X 0 4 5 bu \ p / | 
. . ' ? * * * = . » 
63 1 4 1 > ” 3 1 1 5 : ; ; a 
: * 
i 
{ ' | 8 ; . N 
— k £ . | : 
z 7 ; x 4 1 4 . N 5 - : 
Y 8 M #2 © ny 4 . , „ * 5 
i E 
* % 4 A ; | 
\ f ge | | 
88 5 | 
: 8 | | 
5 | | 
1 . | | 
. 
i O | 
4 5 7 2 ; | 
3 4 ; | | 
* * ; : ; | | 
Fn y - | | 
s ; 
5 * £ £4 8 1 
N F : | | 
i p | 
8 5 | 
4 : 4 F Z a4 = . * 
5 - q. 1 : | 
> F ; 5 L : * ; 
4 4 « 2 5 5 \ 6 
L | | 
N ; | 
: G * 4 — ; 
„ ; p | 
2 1 . 2 1 | | 
i b | | g f: * 8 2 
ö * 1 * a | | 
* * % * ; : | 
£ Py 5 : P) 5 : | 
4 - ; 9 1 4 R a þ ö 
5.5 7 $ - 1 1 4 4 | | | | 
| f * | f g J , * * : 
**X— | 
: ! 8 62 7 
5 | a * * . F i 
Gs z 1 g ; : 
* 5 i ; 8 5 | 
r f | | 
[3 * ] ; | | 
5, * * \ f x 2 
** ; L | 
Ly : 5 \ { ; a 
A ; 
* ; . 
| : | : \ EG 
" ; | 
7+ : : 
y 5 0 
. 
8 


_ 


F%% 8 
e Right og eee” Sir CH ARI. ES W GER. 1 1. 
Firſt Lor 2 Commi ſione. of the Admiralty ; : 8 ral the White 


., Squadra on; 3 and Maſter of the Trinity- Houſe, 5 IST 5 WWW 
25 Right Honourable ARTHUR ONSLOW, Be 8 pealer 
1 the Honourable Houſe of Commons ; and 7 __ of t the Now, dec. 


Si, J 0 H N N O R R 1 8. " Admiral of | the Red Squadron, RY Hed 


N 6 25 


Sir E O R GE W A L T 0 N, Ae of the Blue Squadron: | 


Sir HANS s SLOANE, Bart. . Pr. Col. Med. Med. Rag. and 
Prgfden. of the Royal Seien). . 


EDMUND HALI EY, BS D. . Alrowner of 
FFF Greenwich. JJ 


4 1 ? ; 0 1 7 4 


I, 
416 $57 * 127 


n 


— 


zo 7 1 > 
my „ 1 N {08 N 


RICHARD BRADLEY, M. A. Savilian Profeſſor Ca the 


eb in ans ' Mathematics . in Oxford. f 


* 


NICHOLAS. SANDERSON, LL D. eben Proj 


E 


* 


: SMITH, 1 15 D. ji og e of. the 
N " Mathematics in Cambridge. at 


7 5 "The Honourable Sir TH O MAS HANMER, Bart. 


ww 


The Honourable WILLIAM. CLAYTON, EG 


Conmiſimers appointed by 48 of 1 Parli ament, for the Di covery of the 
Longitude 
„ Expert ments, and 1 Improvements relati * to Zhe Hank. | 


<1 48"; 


WR 
% 


* I. 75 ; * A : 2 53 ; ; 5 
. "ONE nents EE hs ; #7 : 8 


2 i 3 . 8 3 8 * x ; b . . 
2 g 8 N ö 4 7 6 , a E * 5 ww & 5 4 1 5 . 2 £ : 1 : | : | F : | ; ; | | ; 3 


£ *% of 
* 1 ** 2 
1 


Lou, An eaſy and ſure Method of aſcertaining be Lon- 


Degree f a. Great Circle, or fixty Geographical Miles, by 


means of 3 Inſtruments contrived tor that Purpoſe ; the De- 
feri prion whereof we think oper to exhibit in this public manner, in 


order 


* 


; b $ | he - 2 ; 3 . 
A IE 9 * * * 3 : : 0 > 
\ 


* 


at Sea, and for examining, trying, and judging of all 


E beg leave, i in the moſt reſpectful m manner, to ay before 


gitude, o Bae of Meridians at Sea, within a 


* => + . 
RA 
* 


TC 


AG eee 
— — — — 
1 4 a 6 FOES 
r 


eee 
2 


. +. - es . 
. eee ee ORE; 


1 


5 
n 
MA 


— 


T 
—— 3 
* 
. 


» x > 
1 4 F N 2 en : * 
1 * h 
- * by * A 
£Þ 
8 5 2 1 1 > 2 4. 5 ** n 8 x 8 * : 4 1 . K 
eee rene * ppm , . — of 8 3 7 - 
ou 1 Me — = de CCC  VIId HE 8 * 2 ape; die 3 02m I Mr AS BY - 2 
R ul 50 = a N . r d! as ay ern 4 
. 3 1 — Re 9 * . - 1 A 3 
Cos Gen as, 8 GS þ * = PRI * 2 — 
2 = J * 7 L * * . 4 


ee eee I IS 


Y 


* 80 KS I n 
+ ame 6: 
* 8 6 1 rn; —— * 
N Do” LS ROT 9D * & 
n — F 3 © * 


eee 


oy , 
? ory —— 
0 — +; — 


* 2 * 
- — — 3 —— 
* _—— ——— ————ů— . — 
» 
wo i : * 2.4 


2 — —e—————— : e re eps . * 
— er eee ons Toons Aab64 RE CIO AH DIE 


en all occaſions, to aſſume to themſelves the Credit of 1 


EE, e ee and g Wee eat Projects that have been ofered-as Diſeo- , 


„ - & then 2 yer ae by _ that they happen frequ 
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pole, 
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zz that, 6: Frepyot, of ak ind in derinand © 
wh many Di es ney „ N The various Idle 


2 r ere — | 
& all Prop ons ort, and brought © much Di 

: peek Projectors, that every Attempt to folye- this valuable Problem, 

is now ridiculed as the effet of a weak, or a diſtempered Brain: 

The Thing itſelf has been ſo long the Reproach of Art, and every 

Eſay, — promiſing ſoever, has hitherto proved fo unſucceſs _ 
that the greateſt Part of Mankind look on it as an Impoſibility 3, for 


Which 1 we expect, what we fay on this Subject, will be 8 


: reated, by Aer fo e with Ridicule and Contempt. 
However, we ſhall endeavour to remove this Prejudic , by ew. 
” ing, that the Diſcover Y of the Ir INN" ky neither . 
nor impracticallt. . 5 

With regard to is Poſbility 51 "Mat nem ticians are wi enough ” 

fatisfied in that Point; more eſpecially, the Method we are about to 
propoſ and hope 45 85 rackicablk, has long been approved of, 
comme t Aſtronomers, As true in Theory, 750 e 

| e uk in Pfade; pag pas could. readily make appear, by 

| ſeveral Teſtimonies in the Philoſophical Tranſatons, and elewbere T 
but we ſhall content ourſelves, at this Lime, with quoting a 

Paſſage or two, from the late Reverend Mr Flamſtead, and the 
5 Royal Aſtron omer of Greenwich, the Learned Dr Halley, 
who are not more univerſally, than deſervedly, celebrated for their 
conſummate Knowledge and Skill in theſe Affairs. 

Mr Flamftead's Words are theſe; (Phil. Tranſ. No. 1 51 * p. 362) 
emed, and certainly 
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Dr Halliy Felis of: the N e ow 5 Roy: 
Parr. uſed, for ' ſettling the G 
France, fays,! (Phil. Tranſ. No. 2 14. p. 237% \* 


doubt, that this is the very beſt way, could portable Teleſcopes- 


4 fſuffice for the Wark: And could the Satellites be obſerved at Sea, 5 
5 60 a Ship at Sea might. be enabled to find the Meridian - ſhe . 
* by the belp of the Tables Monſieur Caſſini has given "us in this 
Volume, 4 iſcovering "with great exactneſs the ſaid Eclipſes, beyond 
& what we can yet hope to do: by the Moon, the ſhe ſeem to afford us. 
© the only Means practicable for the Seamen. Hoe der, before Sailors 
Art of finding the Longitude, it will be re- 
e quifite that the Coaſt of the whole Ocean be firſt laid down truly; 
for which Work this Method by the Ecliþſes of Jupiter's Satellites, 7s' 


e can make uſe of this 


« moſt appoſite 3 and it may be hoped, that either a true Geometric 


<« Theory of the Moon may be diſcovered,” by the Time the Charts 
« are e ee or elſe, that ſome Invention of Shorter TE 


1 may ſuffice to ſhew the Eclipſes of the Satellites at Sea. 
Now, with reſpect to the Practicability of this Method, here the 


great Difficulty lies; hic Labor hoc Opus ! In order, then, to render 
the fame practicable at Sea, and ſerviceable to our Purpoſe, Two 7 


Things are principally required, vi. 


Firjt, In whatſoever Place the Ship is, to be capable of . 5 - 
mining, there, the Time of the Dey or Night, to a faf cent 


Degree of Exactneſss. 

Fecondliy, Lo be able 7 Abe che Bl 2 of the F ir Satellite te 
of Jupiter, (or any other Phenomenon of the like kind) at Sea, 

the preciſe Time of whoſe Appearance can be known or 5 at 
ſome other certain Place, or fixed Meridian. 


As to the firſt of Theſe, vis. The Way of finding, the true 5 
Time of the Day, or Nigbr, at the Place where the Ship is; altho 


moſt of the Writers on this Head, have taken it for granted that the 
Thing is very eaſy, yet, we apprehend, it cannot be obtained „= 
_» _ exact, by any of the c common —— — at Seca: One 
— ONE: 
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cographical Sit ation of Places in 
he Method they 
4 have uſed to determine the Longitude of 22 Ano is 'by the Ob 
 E&  ſervatzons of the: Eclipſes of the Firſt Satellite of Jupiter, which 
e they find almqſt inſtant taneous, and with good Teleſcopes, diſcernable,” 
* almoſt to the very oppoſition of Jupiter to the Sun; and it may be 
e ſaid, that his 4 boon of the Longitudes obſerved, has put it paſt 
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Ar d this needing no Toſtrument, | would, no doubt, be very eaſy, 
= mn ENC Truth, if this Appearance could be accu- 

as often as need ſhould require: But this we are 


> ante . e 5 
on, that ſuch accurate Ob- 


well aſſured is not to be done, by rea 
ervations can rarely be made, for want of a clear, perfect, and 

"a Vherefore, that we might obtain this Reguifite 

ncy, we contrived a New 


= wath ; greater Certainty,- pl age more Freg | 
: with much F acility, to take ; 
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! 1s ; changed n moſt nn wg conſid 


; conſequently be four in the ſpace of one Degree: On 


Ok lens de 


x te Segment thereof, x bu *. 4 — . the great b Arch of 
| | "IN 


t. and moſt appro red, is rifag of the Sun, 
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Sun NE AE: at Sea, with 


to les than Five 1 and « conſequently to determine the 
L of the h | 
ſufficiently exa# | fie all the P P 

_ the Height of the un, or Star, be taken, to anſwer the 


h of the Day, or Night, at Sea, 
— of Navigation; eſpecially 


; en | it is at fach an Elnation, as to have little or no Re- 
and is likewiſe near the Prime Vertical, for J 


This ; INSTRUMENT we hall now Arbe 1 cho it may 
ſed of any proper Materials, and ofo any ain, yet, 


we Judge, it wil be moſt convenient for Uſe, at Sea, to make it 
2 Sextont of Braſs, caſt in the Form exhibited by the Scheme; (See 


Hg. 1.) Let the Radius CA, of it's greateſt Arch A B, be twelve 


Inches, (or thereabouts) which Arch is graduated only into ſingle 
Degrees: The outermoſt Edge thereof muſt be curiouſly divided, 


r cut down, into two Hundred and forty fine Teeth, equal to, 
ind at an exact Diſtance from, each other; of which, there will 


his Arch C, is ſuſpended upon an Axis that turns | in Pevet Holes, 
2 ſtrong Label, or Pendulum of 


Ruler, of the length of nine Inches; the wer Part of it, DEF G, 
is a Circle, fix Inches in Diameter, about one Third of whaſ Area, 


raction, Sc. 8 


the Center of 


Braſs, C D E F G, fifteen Inches 
above the Surface of the Sextant, by 
means of a Roller fixed to it, which runs on the Jefſer Arch, mn u, in 
order to avoid Friction, as much as poſſible, in it's Vibration: 3 The 
uppen Part of this Pendulum CD, is made in the Form. of a flat 
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open, that the Denrecs' thereon graduated n may 


L tant, is left 


appear thro it; and the Chord of this Segment & &, has it's thickneſs 


filed away, or floped down, to a Bevil or enger Edge, which is 
made circular, fo that it may apply cloſe to 
AB. The remaining Part or Segment of this Circle, E G F., is filled up 


with ſolid Braſs, to give it a ſufficient weight. Esch Quadrant of 7 
the Rim, or Periphery of this Circle DEF G, is divided and num- 


bered into ſixty equal Parts, or Minutes, Uke a Dial- Plate: At the 


fſixteen Leaves, exactly proportioned to the Teeth of the great Arch, 
in which it plays freely; and turns once round preciſely, whilſt the 
Label, or Pendulum, paſſes over the ſpace of ſour Degrees: : This 
Pinion carries round with it an Index, or Hand, I, fixed upon it's 


upper Part, which, in it's Revolution, marks, or points to, the Mi. 


mutes engraved on the Periphery, or Dial-Plate aforchid'; the 
Degrees being ſhewn, or cut, at the ſame Time, on the Arch of 


the Sante % a right Line, (drawn for that Purpoſe upon the 4 i 
Slope, or Chamferd Edge, from the Center of the circular Part f 


the Lt or Pendulum) whilſt it hangs perpendicular to the Ho- 


rigon, which i it will do moſt conſtantly and exactly, notwithſtand- 


ing the ſmall Friction occafioned by the Pinion, and the Axis on 
: hs rep it turns; provided the Inſtrument be Ried in a vertical 
Fe: Plane, with it's Arch downwards, in the 'Tifne of Obſervation. 


From what has been faid, it is eaſy to perceive, that an To-- : 


keumene thus formed, ought to be held, when it is awe uſe 


of, as fleady as poſſible, leaſt the Pendulum vibrate ſo much, as to 


cauſe a great Uncertainty, or Error, in the Angle to be meaſured: 


And here we muſt acknowledge, a conſiderable D: culty occurred We, 


in this Matter; for, if plain Sights, or a Teleſcope in the ordinary 


Way, were fixed on One of the Radii of this Sextant, with it's 


&-Glaſs towards the Center, and it's Eye-Glaſs next the Arch, 


it will be neceſſary to elevate the Arch, and conſequently the whole 
Inſtrument above the Eye, in ſuch a manner, as to put the whole 
ody of the Obſerver into a moſt irkſome and unſteady Poſture ; 
by "Hy that the Arms muſt be extended upwards, and the 


Head reotined backwards, in order to view an Object of any con- 


ſiderable Altitude: In ſuch an neaſy Poſition, it is ſcarce poſ- 


95 to hold = Inſtrument lo pe. as is requiſite, eſpecially 
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Center of this Circle 5 18 placed, in a proper manner, a Pinion of 
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N GE CITY . . , 
on * which, any « one may be. readily. convinced 0 tht. * 
diſpoſed to make the Trial: Wherefore, we found it would be 
abſolutely neceſſary to contrive ſome. ot hey: Method, whereby, an 
Obſerver at Sea might be enabled to hold this Inſtrument with 
leis Uneafenefs, and more Stead ineſs 3 5 eng this we e in the 
following manner. „„ 
I.nſtead of a RefraQting T os, to be hae: on it's Radius F 
as has been uſual,” we deviſed a Neu Inſtrument, which for Dif- „„ 
zinition fake, and upon account of the fingular Uſe we defign to 
make of it in Aſtronomical Obſervations, we ſhall take the Warn Es 
to call an Afroſcope. An Aſtroſcope is thus formed. 
In lieu of an Object-Glaſs, let there be made a F 
| Gla 6-Priſm, one Face whereof is a Segment, or Portion of the 
Convex Surface of a Sphere, whoſe Radius is nearly one half of 
the Length of the deſigned Inſtrument; and the two other Faces 
Plane-Quadrilateral Figures, three of whoſe. Sides are Refilinear; 
and the fourth Side, an Arch of a Circle: If the Subtenſe of the 
Arch be conſidered as one Side, inſtead of the Arch itſelf, then, 
one of the ſaid Faces will be a Square, and the other (which we 
ſhall call it's Baſe) a Parallelogram, - whoſe Length is to it's Breadth, 
in a ſubduplicate Ratio of Two to One.” The Angle of the Priſm 
in which theſe Plane Faces meet; muſt be - Forty-five Degrees ex- 
actly; and then, if we imagine a Plane to 1 — through the 
Peri 8 which tertninates the ſpherical Face, it will be perpen- 
dicular to, or make a Right Angle with, the ſquare Face, and 
be. Sactined ts the Baſe, or enen in an An gle of Forty- 
Ive Degrees. 
In one End of a hs. T ube. we Ts a Werbe Ties, or E --Glaſs, 7 (ET 
of a ſhallow Charge, and a great Breadth ; and at the 0 125 End, „„ 
the Priſin thus formed, with it's Convex Face turned towards the 1 
Eye-Glaſs, in ſuch a manner, that the Axis of the Tube paſles . 
3 the middle of it, at right Angles, and inclined to the Baſe, 
or Parallelgram of the Priſm, in an Angle of /forty-five Degrees; 
then will the other Plane Face, or Square, of neceflity, lie parallel 
to the faid Axis; directly over which, to give a Paſſage to the Rays 
of Light into this Inſtrument, a circular Hole, or * of 1 
* ee is cut. thro” the Lie * the Tube. —_ 
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%% ole Ahn dne killed in et: * f rceive, that" = 
ſ‚„„ßßß . — Light which flow) from any one Point of an Objeccrc 
= „% diſtant, be conſidered as parallel to each other, at their Inciv / 

dence upon the outermoſt Face of the Priſm, and paſs through it 
at Right Angles, they will be all reflected at it's Baſe, in ſuch a 
manner, as to proceed in Right Lines parallel to the Axis of the 
Tube, till they arrive at the Convex Face, where they will, at their 
Emergence; be refracted, ſo as to converge. towards a Point, "nearly 
diſtant therefrom, by the Diameter of the Sphere to which the 
ſaid Convex Surface was ground, and will there form a diſtant 
1 of the Object; which Point muſt therefore be the common 
. Priſmatic- Object-Glaſs and the Eye-Glaſs; where 
two Hairs are to be placed at Right a to each age in- | 
: terſecting mutually in the Axis of the Tube. 90 AF an 
| By an'Aftroſcope thus formed, this peculiar Advantage is ee 
5 chat we are not obliged to elevate. it, or hold it above th Head, 
in a: troubleſome Poſition, in order to view any Object by it; 3 for 
iit is evident, from it's Conſtruction, that the whole Tube, in the 
Time of Obſervation, muſt be depreſſed below the Eye, till it's 
Axis lie in ſuch a Situation, as to be perpendicular to a Right Line 
drawn to it, or imagined to be fo, from the Object to be ob- 
ſerved; for then the Image of that Object will be diſtinctly ſeen 
by an Eye looking upon it through the Eye-Glaſs: And here it is 
to be noted, that all Objects will appear in this Aftroſeape, Erett, 
as in a Day-Teleſcope, but 1 with A to mw and | 
Le 
. each of the outermoſt Radi K our e 0 A cond 0 B. or 
: parallel thereto, we place an Afiroſcope, with it's Eye-Glaſs — + 
the Center, and the Priſmatic-Object-Glaſs towards the Arch: And 
thus the whole 7 nſtrument will be finiſhed, and adapted for Obſerva- 
tion, or taking Altitudes at Sea, or Land, aide an Heizen. es 
ſhall in ; hg next Place explaly. We wo Wort 4 
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in botb his Hands, with it's Arch downwards, in the fame vertical © 


lane with the Ohe, and enn one Eye to that End of the 
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tk mes , or appeurs at 
be — ion of che 1 in * Fat of the Aftroſcope ; upon 
b it is to be kept as ffeady as poſſible, till the 1 bas 
R 7 finiſhed it's N or ti It s Motion is almoſt ceaſed. 
il 3 be overcome by a 
n en time accu med to 
wid it 0 


Une ah * more * * or Hon 3 in "ths Angle to 
be taken: And if the Morin of the Ship ſhould be fo great, at ſome 
imes, as to make the Index vibrate more than is * a et gu 
85 yet * Extremes of that Vibration ms ay be noted, I the mean 
Number will be that which is required. 7 

By the Alreſcope, if it be made (as it 19804 be for N15 UG) 
to take in an Area, or Field of ſeven or eight Degrees, an Object 
may be readily found in this manner, and brought to the Interſec- 
tion of the Haus in it's Axis; the Pendulum then ſettling itſelf per- 
2 to the e may be ſtopt there by the Fr inger, or a 
| for that Purpoſe ; and the Degrees and Aae ſhewn there- 
vill give e fru we Altitude of the Object, quam proxime, in 
Ye Was made uſe: Fat Which 18 fixed on the Radius 
C A. drawn from the Center £ 3 che . * ths Degrees 
. (whi 2h il 0 9 1 3 Object i is elevated more than ſixty 
Degrees above the Horizon) then the Pendulum in it's perpendi- 

cular Situation, will mark the Degrees, and the Lade alk thor the - 
M. ves af 1 he ja en from the Danity. | . 
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E T ; N any Object feen in the Manner IG 4 elle, | 
at the Interſection of the Hairs f, in the Focus of the Aſtroſcope, : 

y the Eye of an Obſerver placed at O; draw the Right Line 8 g, de- 

5 / cribed by a Ray flowing from the Center of the Object, and paſſing 

Through the middle of the outermaft Face of the Pri im, at Right 


Angles, to the Point q in it's Baſe, where it will be refletted, in ſuch 
4 manner, as to als coiuci 8 with #he Alis F the Aſtroſcope, 
e . To 
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SRC, is equal to the tao inward and oppoſite Angh ve bebo e 
viz. RCD + RD C; but the Angle SR C 
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1 005 7 utter of as: 


ng he Ang E 8 q 1 4 ; Right one" WOE 


Pr: Bi already Nast Continue the Line 8 ꝗ till it net the Radius 
F the Saanen CA in R, then will the Angle SRC ' be ikewsſe 
Through the 
Point R, draw the Right Line HD, per ondieilir to the Flad l | 
of the Pendulum C D; which will therefore be an Horizontal Line, 
and the Angle HRS, by conſequence, is the true Altitude of the Ob. 
je S. Now we are to prove, that the Angle R CD; whoſe Meg ure 
dulum or Pia CD, produced 


Right, becauſe R C is parallel to qs (by by pot hefis). 


is the Arch A p, cut by the Pen 


40 p. 7s equal fo the aforeſaid Angle HRS, or the true By 4 
' the Obje. By the thirty-ſecond Propoſition of the firft Book of Eucli 


the outward Angle HR ©, that is, the Angle HRS + 


they are both Right (by þ Conſtruction as was ſbeum above); 
the Angle H R 85 is ; af 1 to the Angle” R O D (Euclid, 


3.) Q. E. D 


In ihe manner it may be en; that the 1 compr e hs 3 


the Radius B C and the vertical Line of the Pendulum CD, will be 


equal to the Zenith-Diſtance of. any Object, ſeen or obſerved by means 


f the other Aſtroſcope K L, which Bet parallel to he Radius CB, 
rees on the Arch af B. 


drawn from Foe Center & to the End . the Des 


, A- 


"There is {tor Manner © objerving the Str s Alt; rate by dit 
den when He. ſhines clear, which is thus: 
hold the Inſtrument as before, in the fame HAI Plane with the 
Ozjef?, it's Arch being drwnwards, and the Face of it turned 7 
bim; then let him elevate and tepreſ; it, till a Convex Lent fixe 


upon one of it's Radii, form a bright Spot, or Image of the Sun, at 
the Iuterſection of two Lines ae on a Plane, that is placed in its 


Focus, at Right Angles, to the Axis of the Lens; and the Pendulum 


4 hanging perpendicular at the ſame time, to the Horizon, will ſhew _ 
the Degrees and Minutes of the Sun's Altitude, of hand Dy NAY: om 85 
the Zenith, in the ſame manner as before. 5 of 


a Sextunt; the 


It is ſcarce needful to mention, that if W 1 8 = 


e be made a Qyadrant, one Aroſcope placed on either of 1 


the Radii, Will /ice to obſerve Objects at all b of Altitude. 
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cient =; 


is equal to RDC, for : 


et the Objervet . 
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— and eat . VVV 


„ CE I2 1 
8 cient to. i his this FN to every five. Minutes, TY may 

be done without. any Teerb, Pinion, - or Inder; for the Bevil, or 
Chemferd Edge of the Pendulum, which gurt or applies to the De- 

grees c of the great Areb, may be divided after the manner of Nonius, | 
Jo as to bet the Angle to every five Minutes: And this Method 
. will. render the 1 3 very Gee * 9 © as e Jimple 5 


x 
— A, 
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Having e the eee We Ae of = this I ww - 
ment, it may be proper to enumerate ſome of thoſe Advantages, upon 
account of- which, it is preferable to any other that has hitherto 
been invented for taking the Altituges of Objects at Sen. e 
1 he firſt Advantage, and not the eat, reſults from the ver 5 
ture and Cunſtruction of this Inſtrument, whereby we are enabled to 
find the Latitude at Sea, much more frequently than by any other z 
&: thing of ſuch extraordinary. Uſe in Navigation, that it is, in the 

Cork of many Perſons, as much wanted and deſired, for the 
| Safety of Ships and Preſervation of Mens Lives, as the Longitude 

Itſelf :. Now, it is but too well known, by long and fad Experience, 
that the very beſt Inſtruments, if they re 4 ng an Horizon, are often 
rendered vſeleſs by the want of! it, when the Need of them is greateſt, 
and the Danger moſt imminent ; 3 as. for inſtance, in coming in with 

the Land or Cast of this Iſland, in Voyages from the Eaſt and Weſt 


Indies, &c. for in our uncertain Climate tis rare to have a clear and 


erte Horizon, and that too muſt be ſeen when the Sun is upon 
the Meridian, otherwiſe tis of no Service for this Purpoſe; by 
| K means a very able Commander aſſures us, he has been diſap-- 
pointed of obtaining the Sun's Meridian- Altitude, from one Day 8 
another, for ſeveral Weeks together, and this in no wiſe occaſioned 

by tempeſtuous Weather; for Seamen, as the ingenious Mr Hadley 
obſerves, ¶ Phil. Tranſ. No. 430. p. 167) © are much oftner ſenſible 
< of this | Impediment] in calm Weather. than i n rough.” Now the 

| Nete efity of ſeeing the Horizon, is an Inconvenience we have. intirely 
: removed, inſomuch, that if the Place of the Sun in the Heavens is 
viſible,” as He ſhines through a. Cloud, tho fo faintly as to 
give no Shade, yet an exact Obſervation may be Mad: and his true 
Altitude obtained, by means of our Inſtrument : But we have yet 
a ne e, Beng ] * it 3 for cho the Sug ſhould not be een 


at 


\ 


” — ASE 
by n . 2 


at N un Day, it may, aan: bite l OCs 

clear and ſerene at ſome time of the Night + And ſince 

there will be one or other of the: moſt noted of the fixed Stars, upon, 
or near the Meridian, the Opportunities of taking their Altitudes, and 


_ conſequently of finding the Latitude at _ will PS as en as 


can be defired; 5 


The ſecond Advantage of d our * r is; 8 we art entblod + to - 
N the Altitudes of the Sun and Stars at Sea, more accurately 5 
than by any other; and this is derived from the ſame excellent Pro 
perty of it's Uſefulneſs without an Horizon. With regard to the 
Stars, we need not ſay how altogether inſufficient the Inſtruments 
hitherto uſed, are for this Purpoſe ; and in taking Altitudes: of the 


Sun, with the common Quadrants, the Error that almoſt conſtantly 
- ariſes. from the Indiſ 
_ ſenſible Horizon, when looked at as an Object, is much greater 


to aſcertain it: However, that che Error is confiderable, we are 
fully nc nit not only by the Reaſon of the Thing, but alſo by 


the Experience of a very skillful and judicious Navigator, Captain 


Chriſtopher Middleton; to whom the Public is indebted for many 
curious and uſeful Obſervations, made in his Voyages to Hudſon's 


Bay. This Gentleman (whoſe Example. it is to be wiſhed other _ 
Commanders of Ships would follow) has compared ſeveral ar : 


of the Sun, taken on purpoſe, with very accurate Inſtruments, ' 


till Water, both with, and vit bout an Horizon; and from all his 


Trials, he conſtantly found a Difference between them, and d 


vered an Error to be introduced from the Uncertainty of the Ef = 


only, which frequently amounted to thirty Minutes, or more, and 


' ſeldom to ſo little as five: This Imperfe#iom has no 3 in our 


Inſtrument, which is not * ect to the leaſt Error on this Account; 


and che greateſt that can happen thro the Unſteadineſs. of che Pen- 


dulum, will ſeldom be ſo much as five Minutes, in the Hand of an 


Obſerver who has accuſed himſelf, for a little time, to the Uſe of 


it on Ship-board. 


A Method of taking Attitudes at Sea to 10 8 a N of — 5 
attneſs, is of ſuch Advantage, not only in finding the Latitude of 


the Place, but likewife for folving many other Problems; more par- 


en chat of obtaining the true Time of the Hay or . Night, 
2 : 1 5 "WAR 
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inctneſs, Obſcutity, and Uncertainty of the 


an is Pd believed by thoſe that have made no Experiments 
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che Height, 


. that Mr 2 6 Heck excel! — of the Mathe- 
matics, Vol. 1. p. 383. fays, © Whoever can contrive any: way to take 
"the Sun, or Star, at Sea, to one or fo 
« Minutes, n Fs falty be eleitalel tus Shore of the Diſcovery of the 
0 « Longitude, pt ought to have a . ne Reward. 
Wich reſpect to the Accuracy of < | 
Place, take notice of another Property 
is, the manner of it's Graduation. It has hitherto been very dit 
cult, in Inftruments of. ſo ſnall a Radius as this, to graduate tl em 
to Parts minute enough for very accurate Obſervations, without 
0 — Gn 2 This 6 2 a ne Method 5 
iſtincti the eee ways i n 

: Hence it is that our eee, is exceeding accurate, tho' the 
Nadin 2 ee and the Minutes are as vn ſible, bee e 
5 5 dfinguſted ber as in other Inſt ments whole Size i is ten times a as 


A third Afantige 42 this I Inſtrument is, 9 obtain 
F Altitudes of the Sun 


and Stars, at yo more * chan by any 
other. Nor this Facility aries from our having 2 Obje#t to 
regard, which we can find rea ih by en e, whereas, 
thoſe who make uſe of an Horrzon, have this Inconventence, that 
they muſt, of $cenllity, ſee tuo Objes together, at one and the 
fame time; but one of theſe Objects, to wit, red Horizon, tho it 


be ever fo clear and perfect, is frequentl 1e Surge of the 
Sea, or intercepted by the Riſing of the. liber:betwee 1: and the 
Obſerver's Eye; and all Inſtruments . that require an 


Horizon, are unavoidably faubje# to this great Obftruttion ; for it is 
not, imply, the Motion or Unfteadinef eſs of the Obſerver's Hand, as 

ſome have imagined, which, in this Caſe, difurbs the Obſervation, 
0 much as the Interpofition of the Haves of the Ocean, or the 
7 Swelling of the Sea before-mentioned, that really and abſol lutel / 
deprives us of the Sight of the Horizon, for ſome time, permitting 
it to return only by Fits, as it were, and ſuarching it again from 
our View, on a fudden. To theſe Interruptions our Inſtrument is 
not able, which muſt 12 recommend the Uſe of it, and render 
it . e to ou as have A how — troubleſome, 
2 and 


in which. . that : ” 


1 n —— CanaLEd 


—— 


— > oo 2 — 


11 Ell higheſt . | 


dns — Ad eddes on \ Shi - | Yana ad. 3 9 
The fourth, -and laft Advantage, that we ſhall: at "clint Ss 
8 this * nn 1s it's Uſefulneſs at Land, as well as at Ses 
Nowy many Perſons Who 11e the Sea, will think, perhaps, they 
receive no Benefit by this Property of it, but a lie Conſideration 
will convince them of the contrary; for it has already been bintuch — 
of how great Service it would be, to have the Coaſt off the whole 
Ocean truly laid dhum; and we may reaſonably hope, that an er, 
ment ſo portable, and not at all cumberſome, fo accurate, and not 
ſubject to warp, or alter with the Weather, in a word, 
and even pleaſant in the manner of it's 72 will be ſufficier 
itſelf, to induce the Commanders of Ships, and other curious Per- 
ſons, to take the Meridional Altitudes of the Sun or Stars, at all 
the Places and Ports where they come; by which means, they might 
ſoon furniſh us with great n of exact, and uſeful C Ober wa- 
1 r correcting and aſcertaining the Situation of Places in Maps 
' Sea-Charts, to the great Improvement of Geography and Naui- 


| gation; to which, if would alſo be pleaſed to add the Ober- 


vation of the Ecl: 0% © +; od 8 Satellites, which they may with 
reat Eaſe and Paare , by means of the Teleſcope hereafter- 
me tioned, we might ſoon ape: to dee thoſe Arts advanced to 


I roceed to ah |; band Thing 8 8 vir. to * able 
to ain the Relipſes of the Fir/t Satellite of Jupiter (or any other 
Phœnomenon of the like kind) at Sea, the preciſe Time of whoſe 
Appearance can be Buben or Falun at ONE other certain Place, 
or fixed Meridian. | 
To this End, we ſhall here erde the manner in which a 2 
leſeope, eaſily manageable on. Ship-board, and altogether fe ficient for : 


this Purpoſe, may be formed. 


Let there be 4 a Tube, or balldw Crlitider of Braſs, AB Cc D, 


(vid. Fig. 2.) about four Fbor long, and four Inches, or ſomewhat 1 85 


more, in Diameter, dyed as black as poſſible on the Inſide. At 
one End of this Tube, a metalline Speculum, E F, ſpherically con- 
cave, and poliſbed with the utmoſt Care, whoſe focal Diſtance is 
OT” Inches, or 9 muſt be fixed, ſo that — F 
is 


i 9 en OY IE rr TTY 
F ** 8 — SEED —— r r r os Ls REA en * 8 * 
vr % ͤ•ůnͥiç; V . 


q may 33 exactly with that of the Cylinder : Near ahi RY . 
End of the Tube, which is open, a brals Arw,: or Handle HG, 
muſt deſcend into the middle of it's Cavity, which may be moved 
nearer to, or farther from, the great Speculum, as occaſion requires, 
means of à Slider, to which it is fixed at the Side of the Tube. | 
To: the. End of this Arm is cemented - a ſmall oval Plane, of 
" poliſhed metal, or rather a Triangular Priſi of Glaſs, pr, alike 
—— Angle 7, is a Right one, and the other two are each ex- 
5 Mk Forty-fve Degrees: The Faces of the Priſm, which meet in 
the Right Angle, are exactly ſquare ; and the third Face is a Rect- 
angular Parallel _ | whoſe Breadth is to it's Length, as 1 to 
This Prin muſt be placed in ſuch a manner, 
hat a Ray reflecte A Concave en may paſs thro” the 
middle of the ſquare Face p r, at Right Angles, | but inclined. to the 
Parallelogram in an Angle of Rib 8 and it's Diſtance 
from the Concave Surface of the Speculum E F, ſuch, that the 
Rays reflected from the Concave, x m, 2 u, after their ſecond Reflection 
at the Baſe of the Priſm, may meet or unite in the Inſide of the 
Tube, at 7; that is, fo as the Di ance of the Focus i, from the 
reflecting; Surface of the Priſin, and of that from the Concave Spe- 
culum, may be equal to the ast Diiſtance of the Concave Specu- 
lum itſelf. In the Side of the Tube, an Aperture or Space is cut 
open, to give a Paſſage to the reflected Rays, which are conveyed | 
to the Eye through three Convex Eye-Glaſſes, placed in a ſmall 
praſs Tube, 8 T O, at Right Angles to the Great one: The Focal 
Length of the Lens next the Eye, is about one Inch, and as broad as 
may be: The other two Eye-Glaſſes are exactly a-like, and the 
Focal Length of each, Pri two. and a half, or three Inches: 
The Teleſcope thus formed, repreſents all Objects Erect, and they 
will appear in it as bright, as diſtin, and as nuch magni ified as in 
the beſt refrafing one of ſixteen Foot, charged with a four-Inch 
Eye-Glaſs ; and conſequently the Satellites of Jupiter, will be as 


— phinp and clearly diſcerned, in one, as in the other. Now we 
ve already ſhewn, by the Authorities we quoted; that if ſuch , . 
Tel:ſcope ould be ** uſeful and manageable on Ship- board, 
would not only ſſice, but alſo be the very beſt way to — 
the Longitude, or Difference of Meridians at Sea; but hitherto 20 
Aura N deen a: 1 of mak 


7 8 Teickopts ſerviceable at 


— 


Sea, 5 
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elſe to the Dyrfficulty o 
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Sea, in celeſtial Obſervations, when they magnify in any confide- 
rable Degree. The Cauſe of this muſt be attributed, either to the 


ſuppoſed 1 1 of finding an Object thereby readily, or 


As to the firſt Impediment, which is indeed the greateſt, we have 
contrived a Method, whereby it is intirely, removed, | v/2. by _ 
placing an Aſtroſcope, ſuch as we have | before deſcribed, at Right 
Angles, to the Axis of the great Teleſcope, adjoining to, and of the 
ſame Length with, the ſmall Tube which contains the three Eye- 
. Glaſſes : By means of this Aſtroſcope, which takes in a Field of 
| Teven or eight Degrees, any Object may be found moſt readily, 
and brought near to the Interſection of the Hairs, in it's Focus, at 
which Time the Eye may be removed, with Eaſe, to the Eye-Glaſs 
of the great Teleſcope, (foraſmuch as they are cloſe to one another); 
and the Object will then be v//b/e in that alſo: Thoſe who have 
accuſtomed themſelves to look with both Eyes at once, which it is 
eaſy 8 do, may place the Eye- Piece of the Aftroſcope, at a Diſtance 
from the 
Eyes of the Obſerver, after the manner that is practiſed in a 
. Binocle-Teleſcope ; ſo that while he fees the Object in the Afro 
cope with one Eye, he may likewiſe view it in the Teleſcope with 


;ye-Prece of the Teleſcope, equal to that between the two 


he ather Fire... +.” " 


I 


Novy, as to the ſecond Difficulty of retaining the Object in View, 


without Hung the Sight of it after it is found, We need only obſerve, 


qd; this Field of the Great Teleſcope will be a whole Degree, or 


_  thereabouts, which is a conſiderable Space; and alſo that the Po- 


fition in which this kind of Teleſcope muſt of neceſſity be held, 
in the Time of Obſervation, will, of itſelf, contribute very much 
to the Stability required; for the open End of the great Tube 
will be very little above the Eye, and the remaining Part of it will 
lie intirely below it, paſſing along the right Side, or under the right 
Arm; which 1s a Situation moſt advantageous for ſupporting, ma- 
vaging, and directing it, with little Trouble or Uneaſineſs. To 
this we may likewiſe add, that it is not in the leaſt cumberſome. or 
unweildy, either from it's Length, or it's Weight, which need not 
be at moſt, above fourteen Pounds; beſides, it is eaſy to ſup- 
Fort the lower End, in which the great Spęculum lies, by means of 
J 8 a Suſpen- 


E 


] keeping it in View within the Teleſcope; 
when it is found, by reaſon of the rolling Motion of the Ship. 
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. Object once 


0 the Body, i 11 need i equine it. o that 7 
i feel very little of it's Weight, and be at intire Li- 
ery wo Sour md. adjuſt it. 
Wo eatned Dr Halley (in the Appendix to the cock Edition 
” of F Streer s Caroline Tables) aſſures us, He had found, it only needed 
a Tittle Practice, "to be able to manage a five or fix Foot Teleſape, 
table of ſhewing the Appwlſes, or Occultations "of the Jed Stars by 
4. 2 Moon, on Ship board, in moderate Weather”, 
Now tis evident, that the Teleſcope we have deſcribed, takes in 
„ 21 85 Field, and may be managed with much greater Eaſe than a 
 Tefratting one of five or fix Foot, or even than one of four Foot; 
for in ours, there will never be any occaſion to recline the Head, 


. 


at an Object, with a refracbing Teleſcope z which manner of Ob- 
5 ſerving i is not only fireſome, but likewiſe creates in the Obſerver 
ſ0o great an Unſteadineſs, that he cannot, without much Dificulty, 
direct the Inſtrument 1 as to keep the Object in Viet tor the 
2 ſmalleſt Space of Time. 
Upon this Head we ſhall 1 3G cite the Authority of chat inge- 
nious Gentleman, Mr Hadley, before-mentioned, who tells us, 
_ Pbil. Tranſ. No. 430. p. 172.) He bas been informed, that ar 
Object may be kept in View without much Difficulty, even in pretty 
 * roughW 11 22 through a . g] Teleſcope, magnifying about 
sc fen times: Now as heb eleſcopes feldom comprehend an Area of 
e much more than one Degree in Diameter, or at moſt one Degree 
« twenty Minutes, it follows, that the Axis of the L. eleſcope is always 
& Rope within fort) Minutes, at moſt, of the Object, and that 7s the 
* greateſt Vibration of the 75 mage above and below it ”. 4A 
| Wherefore ſince our Teleſcope admits of as large a Field, and is 
beſs difficult to manage than thoſe 7 e ones, which have been 
found by Experience to be ſerviceable at Sea, we may very well 
venture to affirm, that a Was Practice will render it eaſy for an 
- Obſerver to hold our T eleſcope on Ship-board, ſo ſteady, that an 
5 in it, will ſeldom be 4%, or thrown out of it, by 
otion of the Ship; or if it ſhould ſometimes be ſo, 


the ordinary 


it may quickly be recovered again, by the help of the Afroſcope.. 
When this Teleſcope is not uſed, the Object metal muſt 85 taken 
— out of way Tube, and kept cle lau, 7 from * Air; and if it 


— 


extend the Arms aloft, as tis neceſſary when we look upwards 5 
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happen to fol or farniſb, it may 1 y 


ay be cleared again eaſily, by rubbing 
it with ſoft Leather, or a Rag, and a little Spirit of Wine. 
Me have now ſhewn how the Eclipſes of the ſinſt Satellite of Ju- 
piter, (or any other Phœnomencꝭ of the like kind, ſuch as the E- 
_ clipſes of the other Satellites, the Appulſes of the Moon to the 
fixed Stars, Sc.) may be obſerved at Sea, with great Certainty, and 
much Facility; as likewiſe how the frue Time of that Obſervation 
may be obtained, at the Place where the Ship is: It only remains, 
that we be able to know the Time when the ſame Appearance hap- 
| pens in ſome other Place, or fixed Meridian; for Example, at 
London; becauſe, this alſo being aſcertained, the Dz#erence of the 
 faid Times converted into Degrees and Minutes of the Equator, 
will give the Diſtance of the Meridians of thoſe two Places, or 
diſcover the Longitude at Sea. Now the Times when the Eclip/es 
of the firſt Satellite of Fupiter happen under the Meridian of Lon- 
don, may be computed exactly by the Tables annexed.  _ 


We think it proper, before we conclude, to intimate of how 
great Uſe and Benefit a good Time-Keeper will likewiſe be, for aſcer- 
taining the Longitude of Places at Sea, in the Intervals between the 
Obſervations of theſe Eclipſes: Inſtruments of that kind are now 
made in ſo great Perfection, that for the moſt part, they may be 
depended on for ſeveral Days together, without any confaderable Error, 
However, ſince by the Method here propoſed, we ſhall be furniſhed 
with frequent' Opportunities of correcting and adjuſting them, as well 
as of diſcovering how much their Variation amounts to, in the 
Time elapſed between one Obſervation and another, when they go 


too faſt, or too flow ; we ſhall conſequently know their daily De- ” ; - 


viation or Error, and in what manner to make a proper Allowance 
for it in our Calculations; by which means they will become as 
 v%eful to us, for this Purpoſe, as if they had gone moſt conſtantly 
true, without any Change or Alteration ; all which is ſo manifeſt 


and obvious, that we need not here enlarge upon it. 


This Propoſal, Gentlemen, of a Method for Diſcovery of the 
Tongitude at Sea, we ſubmit to your Conſideration, as you have 


been conſtituted the proper Judges of it by the Legiſlature; who 
+ - » haye alſo been pleaſed to declare, that ſuch a Diſcovery would be of 
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correſponding thereto ; and likewiſe the Semi-Duration of the E- | 
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J. To the mean Time of the middle of the Wie W FI 
the third Precept) add all the three Equations (found by the fourth, 
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* and write out the Epocha 0 
Hour, Minute, and Second : 


. the ſecond Table, intituled, Revolutions Prim; Satellitis 
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the Sum of the Numbers B, is greater than five Hundred, add 
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ef the Emerſion fought. + a 
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5 BXAMPLE IL 


At Pekin in Chins, an Immerſion of the F rſt Satellite of Ju 
piter, 4045 obſerved ibe Gth of January, 11% 22 30“ p. m. ( $) 
- by Ign. Kogler. (Phil. Tranſ. No. 420. p. 182.) The Time when the | 
' fame Eclipſe happened under the Meridian of London, is required ; 
_ a Mu 2 Difference E: the Meridian "Mi * Places. Zhi 


Pe orcaps ear; WW 
the Crnjundims, our Tab 1.) 1730. —— © 20.11 39 799 468 


— BE. 


"Meas" Time of the Middle of the Eclipſe | rnd Bambi 3 37 27 8 


if Equation (fer Tab. 3.) ?́— 1 15 36 N. mM 


| = 2 Equation (per Tab 4) —— —— f 


3 Equation (per Tab. 70 — — 2 


eee eee. . 


Semi duration. 


Semi- Duration Subfiraft moms: —.f 8 
| agg SS #- Of 


; Exit Time of the Immerſion, (Eg. 8 oabends 0 75 547 8 18:36 


Equation of 47 Time, Subſtrate? J ec 45 4s 


Tree Time of ibe Immerſion at London =" 6 
True Time of tbe Immerſion af Pekin 2 6 


— . 


Horary Difference of Merkdians — 17 146 13 which, converted into 
1 of the. Equator, gives 116 Deg. 13 Men. the Diſtance of the Meridian 
Pekin from that of London: Wherefore, fince the Time at London was leſs 

ban at Pekin, the Lon * "On ( «ccording to. this Odfervatian ) is 116 
"OV 13 Min. Eaſt TM 


E x A M. 


Ar Pekin in chi, 4 Lene of 'N "ith Satellite of 1 + 


ter, was obſerved the 3d of May 9* 28 45 p.m. (OS) by Ign. 


Kogler, (Phil. Tranſ. No. 420. p. 182.) The Time when the fame 


Eclipſe happened under the Meridian of London, is equi? red ; 1 * 
aſp * Difference HE the Meridians g thoſe Flag, 8 


. FF vo. No. 5. 5 


85 Epocba 7 the Conant 1 Tab. : * 1730 — 0 20 11 39 * 468 


3 Revolutions of the 1 Satellite (per Tab. 2.) May = 2 2 53 21 309 
; | | — — "2B . 
Mean Time of tbe Middle of the Eclipſe —— 2 23 of o . — i 
| 1/? Equation (per Tab. 3.) — 1 12 46 3 
2d Equation (per Jab. 4 : s 30 


34 Equation (per Tab. 2} {Oe — 2 38 


1 ( Equal) Time of the Middle 7 the ba a] . 3 o 8 20 8 
8 Semi- duration add. mms — nn I 8 9 peur. rl 
- Eract (Fqual) Time of the Emerſion — 7 49 3 oF! To 
wad, Equation of Time add —U— ß ned = 


| True Time of the Immerſion at London — 3. 1 41 5 53 „ 
True Time 4 ibe Immerſion at Pekin (ſupra — 5 9 28 45 CE 2 1 
2 Difference of 3 — 7 46 52 which ns; into 


Degrees of the Equator, gives 116 Deg. 23 Min. the Difference of the Meri- 
. dians of Pekin and London: Wherefore, fince the Time at London was leſs 


than at Pekin, the Longitude of Pekin, (according to this 1 is 116 


PS, 2 30 As. Eaft is London. 
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